Abstract: This literature review focuses on achieving educational equity through catering for differences in students' instructional needs. In heterogeneous classes the need for tailored direct teacher instruction is dependent upon students' instructional needs. Realist review methodology is used to study how instructional strategies can add to catering for students' different needs. The focus lies on two proactive strategies in which teachers cater for these differences, namely preteaching and extended instruction. The aim of this realist review is to verify how preteaching and extended instruction may contribute to catering for students' different instructional needs. It is noticed that the complexity of differentiated teaching is not always reflected in studies on preteaching and extended instruction. The focus of many studies lies in measuring learning progress in a linear and fixed way for a selected group of students which is not aligned with theory on differentiated instruction which suggests cyclical teaching processes. To respond to students' needs ongoing monitoring of cognitive and affective indicators of learning is needed. Implications for theory and practice are discussed.
Introduction

To Cater for Different Instructional Needs
Many scholars agree on the important role of direct instruction in a learning process [1] . Direct instruction in "which the teacher provides strong instructional support, scaffolding, and feedback" [2] (p. 46), may be seen as pivotal to fostering students' learning [3, 4] . However, as heterogeneity in classes increases, the challenge of tailoring instruction to students' instructional needs becomes increasingly difficult. In a multicultural context students might, for instance, need additional or tailored direct instruction based on their (lack of) prior knowledge, (foreign) linguistic background, or cultural learners' profiles [5] . Adapting instructional design to heterogeneity in classes is, therefore, a major challenge when promoting educational equity, particularly in multicultural settings. Moreover, it is even thought to be one of the main challenges of the educational sciences [6] .
Although no clear description exists of the idea of students' 'instructional needs', many studies point to its relevance for both theory and practice. To adapt instructional design to different needs of students is an important factor that influences the effectiveness of learning processes [7] . Cognitive differences are not the only ones on which differentiated teaching is based. Cordova, Sinatra, Jones, Taasoobshirazi, and Lombardi argue that beside prior knowledge differences in self-efficacy Taasoobshirazi, and Lombardi argue that beside prior knowledge differences in self-efficacy and interest must also be used to determine the learning profile of students [8] . Hence, differences in students' instructional needs may also be based on these differences. Student-centered instruction is said to be one of the main characteristics of culturally responsive teaching [9] . It has been repeatedly found that students in multicultural settings benefit from adaptive teaching practices in which teachers intend to consider these differences [10, 11] .
Tomlinson proposes a model for differentiated instruction which she refers to as, "the teachers' response to differences in readiness, interest and learning profile between students" [12] (p. 15). Likewise, Hall considers not only readiness and prior knowledge, but also interest and learning profile as constitutive elements for instructional design to adapt to student heterogeneity [13] . Depending on different proficiency levels of the language in which teaching happens, some students need more, less or tailored instruction [14] . Migratory school biographies of students may also explain different readiness levels [15] . Moreover, the cultural background of students may relate to students' interest or disinterest in particular topics or to their learning profile [16] . It is important in heterogeneous multicultural settings to be aware of students' different readiness levels, interests and learning profiles, and hence of their different instructional needs.
Drawing upon Tomlinson's model for differentiated instruction, students' instructional needs can be seen as depending on students' readiness level, interest or learning profile [12] . Teachers are challenged to find a didactical answer to this in class. Assessment can provide the necessary information on which to base instructional design. First, this includes pre-assessment of students' characteristics. In addition to this, formative assessment is an essential element in assessing further development of students' different instructional needs [17] . Hall, therefore, proposes a cyclical view on differentiated instruction such as that proposed in Figure 1 [13] . The challenge to tailor instruction to students' instructional needs is central to this article. A realist review was made to scrutinize how two strategies of direct instruction, preteaching and extended instruction, may add to catering for students' different instructional needs. (Hall) , adapted from Oaksford and Jones [13, 18] .
Preteaching and Extended Instruction
A teacher's response to heterogeneity in a class may consist of a plethora of different strategies. Learning contracts, station teaching or collaborative learning strategies are, among other methods, used for differentiated teaching [19] . Another idea is to provide tailored direct teacher instruction [20] . All these strategies are used in multicultural educational settings to enable teachers to provide equitable education for all [21, 22] . Students are provided with opportunities based on their supposed learning needs. In this literature review, focus lies on this last option, which is characterized by Figure 1 . The cyclical process of differentiated instruction (Hall) , adapted from Oaksford and Jones [13, 18] .
A teacher's response to heterogeneity in a class may consist of a plethora of different strategies. Learning contracts, station teaching or collaborative learning strategies are, among other methods, used for differentiated teaching [19] . Another idea is to provide tailored direct teacher instruction [20] . All these strategies are used in multicultural educational settings to enable teachers to provide equitable education for all [21, 22] . Students are provided with opportunities based on their supposed learning needs. In this literature review, focus lies on this last option, which is characterized by interaction between students and teachers. Two forms of tailored direct instruction were studied, namely preteaching and extended instruction. Both strategies were chosen based on Bosker, who calls for a proactive approach in catering for students' different learning needs and on Kirschner, Sweller, and Clark, who appeal for strongly structured learning environments [23, 24] .
In scholarly studies, the concepts of preteaching and extended instruction are not universally defined. The use is not necessarily limited to studies with regarding differentiated teaching; in many cases, both strategies are applied as a whole-classroom approach. In the case of preteaching, for instance, the strategy is sometimes used as an orientation activity when a teacher introduces a new topic. To avoid confusion, we first define both concepts for their use in response to different instructional needs among students.
Preteaching (PT) is an instructional strategy in which students are prepared for new content by offering them instruction prior to a moment of whole-class instruction or practice. Reactivating it prompts necessary prior knowledge or schemes. Hence, PT is closely related to advance organizers [25] . These are usually described as frames or schemes that are offered to structure thoughts in preparation for learning tasks [26] . PT may take the form of an advance organizer, but it may also be limited to the instruction of vocabulary or ideas. If such instruction is provided for a whole class, it may be an interesting teaching strategy, yet we do not regard it as catering for students' different instructional needs. As a strategy for differentiated instruction, preteaching responds to differences between students (see Figure 1 , pre-assessment). The target is to assure that all students are sufficiently prepared for a particular whole-class instruction or assignment. This may, for instance, be used for students who have missed a class or a topic that is seen as a constitutive element to be able address subsequent topics. Moreover, in a multicultural classroom, recently migrated children could not have the required prior knowledge to be able to successfully attend a lesson sequence. Children of diverse linguistic backgrounds may need additional instruction on technical vocabulary. Preteaching could help then to narrow this gap in order to more adequately prompt students' zone of proximal development [27] .
Extended instruction (EI) is instruction that is provided for students in addition to an initial instruction. It aims to support students in reaching their targeted learning goals. The difference with basic instruction lies in the fact that students who do not need it are either set other assignments or they receive other more tailored instruction later. Hence, teachers may choose to rehearse a particular topic or to repeat it with other examples when faster students are working ahead. A teacher could also choose extended tailor-made instruction for high-ability students while slower students work on a basic exercise or assignment. By doing this, the strategy responds proactively to differences in students' instructional needs. EI may be used in a variety of ways to more appropriately cater for students' diverse instructional needs. In multilingual contexts, students' need for more or less explicit teacher-centered instruction may be strongly divergent. Therefore, it may be useful to provide additional direct instruction for students for whom a standardized amount of whole-class instruction is not sufficient to enable individual work on assignments. Moreover, EI could also be used to foster the development of students' diverse interests. By providing additional instruction based on students' interests, teachers have the chance to more carefully respond to students' cultural backgrounds and learning needs [28, 29] .
The Complexity of Catering for Students' Instructional Needs
Thoughtful considerations must be made when applying the principles of differentiated instruction. Sometimes tailored strategies seem to yield unintended or unexpected results [30] . This may be because differentiated instruction considers many of interdependent factors such as those presented in the cyclical framework for differentiated teaching (see Figure 1) . Each of these factors mediates the eventual learning outcomes. By acknowledging that differences between students may be larger than simply cognitive ones, the number of variables turns out to be high. Hence, teachers face a difficult task when attempting to take into account this complexity. The following example illustrates the complexity of the discussion.
Homogeneous ability-grouping is an often criticized strategy [31] . When students are organized in ability groups, this is said to undermine students' self-efficacy beliefs and to negatively influence teachers' expectations [32] , especially when this is done across classes. However, no consensus exists when students are put in temporary homogeneous ability groups [33] [34] [35] . Regarding homogeneous within-class grouping, different learning effects are described for high-and low-ability students. In addition to this, differentiated effects are described on students' self-efficacy. Hence, it is unclear to what extent it is fruitful to propose preteaching or extended instruction in homogeneous ability groups. Teachers who want to provide instruction that caters for students' instructional needs are bound to take all these complex considerations into account.
The intention is to verify to what extent both strategies may contribute to catering for different instructional needs in a class. Two research questions are addressed: (1) how can preteaching and extended instruction be used as differentiated instructional strategies; and (2), which differentiated effects of both strategies are described? Empirical scholarly studies are used to answer these questions. To answer the first research question, we regard strategies as differentiated when they target catering for different instructional needs within a class. To answer the second question, effects are regarded as differential when a similar approach yields different effects within a group of students.
Method
To acknowledge the complexity of teaching in a differentiated class, a realist review methodology was chosen [36] . This section is based on the criteria for realist review studies of Pawson, Greenhalgh, Harvey, and Walshe: (1) definition of scope; (2) search for and appraisal of evidence; (3) extraction and synthesis of findings; and (4) drawing conclusions [37] .
Realist review procedures share several similarities with classic systematic reviews. An essential difference, however, is that it is acknowledged that interventions are never implemented in the same context; hence, results are always context-dependent. As a result of this, the ambition is not to provide a list of recommendations, or a clear answer to a 'what-works-question'; realist reviews never yield generalist statements, rather conclusions are context-dependent. Through the analysis and synthesis of recent research findings, we aim to give insight onto the complexity of teaching in a differentiated classroom, in order to foster teachers' research-informed professional decision making [38, 39] .
Definition of Scope
Based on the research questions described in the first section, this realist review of literature focused on two instructional strategies with which teachers respond to differences in instructional needs in a class. First, it was verified how preteaching and extended instruction are used as strategies for differentiated instruction. Second, it was analyzed which differentiated effects of both strategies are described.
Search for Evidence
Broad inclusion-and exclusion-criteria were adopted to assure that the eventual synthesis was based on a broad spectrum of evidence. Figure 2 provides an overview of the search strategy. 
Search Terms
Search items were used in several phases in the Web of Science-database. Initially, a limited set of search items was used. Studies on preteaching were sought with the queries 'preteaching' and 'pre-teaching'. 'Extended instruction' and 'additional instruction' were used to search for studies on the second instructional strategy. Truncation was used to find similar items. After initial reading of abstracts, a selection of several additional search items was added. For preteaching, these were: 'prereading strategy *', 'prereading activit*', 'prelistening strategy *' and 'prelistening activit*'. For extended instruction, an additional query was made with 'tiered instruction'. No relevant studies were retained with 'complex instruction', 'small group instruction', 'prewriting activit*' or 'prewriting strategy *'.
Criteria for Inclusion or Exclusion
As shown in Figure 2 , initially many of studies were regarded as potentially relevant. After the selection of abstracts, a list of ten studies for preteaching and eight studies for extended instruction was made based on full texts. The large reduction of papers is to be understood by the fact that the used search items are equally in use in other contexts. Preteaching is often used as an adverb (e.g., pre-teaching interview, pre-teaching score), which is evidently not applicable. Extended instruction and additional instruction generated many studies in computer sciences, which are also beyond the scope of this work. Several studies were also excluded based on language. They were written in Korean on preteaching and pre-teaching [40] [41] [42] [43] . Since the research questions focus on the matter of differences within one class, studies that offered additional instruction out of the classroom (for instance by a special needs teacher) were not included. Neither were studies on segregated special needs education.
In order to respond to the research questions, the following two criteria for inclusion were used: (1) the study discusses findings on preteaching or extended instruction such as presented in the introductory section; and/or (2), the instructional strategy can be used to respond to differences in instructional needs in a general educational context. Both quantitative and qualitative studies with different research designs (such as randomized control trials, multiple baseline trials and case 
Search Terms
Criteria for Inclusion or Exclusion
In order to respond to the research questions, the following two criteria for inclusion were used: (1) the study discusses findings on preteaching or extended instruction such as presented in the introductory section; and/or (2), the instructional strategy can be used to respond to differences in instructional needs in a general educational context. Both quantitative and qualitative studies with different research designs (such as randomized control trials, multiple baseline trials and case studies) were included. No criterion for age was used. As a result, the age range of target groups varies from primary to tertiary education.
Extraction and Synthesis of Findings
Cooke, Smith, and Booth suggest using the SPIDER-tool for analysis of studies with qualitative elements [44] . It presents the essential data of the selected studies. In particular, the following elements are analyzed: Sample (S), Phenomenon of Interest (PI), Design (D), Evaluation (E), and Research type (R). Tables 2 and 5 summarize the spider-analysis that served as a vantage point for further analysis. This process of analysis was conducted by the first author in an iterative process of taking notes combined with categorizing the papers. Principles of thematic analysis were adopted to synthesize the data. Both research questions initially served as a basic coding structure. Findings were categorized in codes and eventually organized in descriptive themes using the constant comparative method [45] . After refinement, the results were discussed in detail with the second and third authors in order to further refine the quality of the findings. The result of this process is summarized in Tables 1 and 4 , and is described in more detail in the results section.
Drawing Conclusions
The complexity of the praxis of educational sciences often does not permit the drawing of simple conclusions [46] . This review of literature aimed to unravel the complexity of teaching in a differentiated classroom by drawing conclusions from existing research. In doing so, we aimed to foster teachers' professional decision-making. Both research questions are addressed separately in the findings section. A synthesis of what was found in the literature on each question has been added at the end of each subsection of the findings. Subsequently, the discussion section revisits the findings based on the literature on the matter of catering for different instructional needs.
Findings
In this section, both research questions are addressed separately for preteaching and extended instruction. In each section, first it is described how PT or EI may be used as a differentiated instruction strategy, second differentiated effects of PT and EI are described. At the end of each section, a brief summary of findings is presented. Table 1 provides an overview of the selection of papers on preteaching. Studies in Column C use a differentiated teaching perspective in their research design. Other studies (D and E) address an undifferentiated perspective on preteaching that is used in a whole-group approach. Studies in Column D describe different effects within one group. Except for two studies, all papers focus on language education to prepare students for a specific activity. Vocabulary preteaching advance organizers are used. Vocabulary preteaching is foremost used in primary education. Advance organizers are more often used in secondary or tertiary education. Scientific concepts VP X Osa-Melero, 2012 [49] Reading skills AO X
Preteaching
The Use of Preteaching as a Differentiated Instructional Strategy
Those studies that use preteaching for vocabulary instruction do so for a particular target group. Table 2 provides an overview of the target groups. This could be a limited number of students with a particular special educational need. It could also be a larger group of students with a lower readiness level. In none of the studies, explicit references to students' instructional needs were found. Hence, the supposed instructional need is based on a one-dimensional category. A difference can be made between studies based on a fixed category such as a learning disorder and studies that do not regard the instructional needs as being a fixed category [50] [51] [52] . In this case, preteaching is used to monitor the learning progress of a specific target group. Jafari and Hashim use the learning outcomes of a complete group, but instruction is tailored based on assessment results [53] . Those students performing one standard deviation higher or lower than their peers are distinguished. Munk, Gibb, and Caldarella adopt a more flexible perspective on instructional needs; they use formative assessment to determine students' instructional needs. Their category of 'students at risk' consists of students with a learning disorder, but also other students at risk of academic failure [54] .
Four studies on vocabulary use multiprobe baseline designs [50] [51] [52] 54] . In each of these cases, focus rests on a limited number of students that receive a differentiated program based on a particular student characteristic such as reading difficulties or behavioral disorder. This particular focus means that no data are provided on other students in the class. Munk, Gibb and Caldarella mention a significant increase in student satisfaction for those students with an at-risk profile receiving preteaching [54] . Given the costly structure of the program, the authors recommend limiting it to those students with an at-risk profile.
Several types of advance organizers are used in the selected studies. Table 3 provides an overview of them. Listening, reading and writing options are described. Although the extent to which teachers actively engage in this sort of preteaching varies, each of these advance organizers intends to activate pre-existing knowledge, or to pre-structure students' thoughts. 
. Differential Effects of Preteaching
All studies report on learning effects. The large diversity of target groups, interventions and modes of measurement make it impossible to compare them. Based on the different forms of preteaching, namely vocabulary instruction and advance organizers, the first seems to have been mostly studied in primary education, and the second used to measure learning effects in secondary education.
Jafari and Hashim compare a group of students who receive vocabulary preteaching with a group that receives an advance organizer in preparation for reading skills [53] . It is the only study that not only measures the effectiveness of learning, but also systematically gathers data on the experiences of participants based on interviews. Participants of this study report increased motivation and self-confidence, and decreased feelings of anxiety because of the preteaching activities. No explanation is given for the different effectiveness of both strategies. However, different perceptions about the added value of the intervention between the participants are stressed. Whereas some students appreciated the intervention, others did not find it very useful. This could refer to students' self-perceived instructional needs.
Only Denner, Rickards and Albanese report on the time students spend on their task [55] . This can be seen as one of the factors that determine learning effects. In this study, a part of the explanation for differences in learning effectiveness ('story impressions' versus 'content preview') is related to the differences in time spent on tasks. In other studies, no elaborations are made on this aspect. Nor do other studies consider the cost of interventions, which are closely tied to the aspect of time spent on tasks.
What do we learn about the use of preteaching to cater for students with different instructional needs?
Analysis of the selected studies reveals the complexity of the decisions teachers must make when catering for different instructional needs. The literature does not present sufficient answers to fully deconstruct this complexity. Research designs on preteaching always adopt a significant reduction of the complexity of teaching in a differentiated class.
The only studies on preteaching that address differences in instructional needs in their research design are those of Jafari and Hashim and Munk et al. [53, 54] . Both indicate that tailored instruction could enhance students' listening comprehension or let them gain necessary content information. It occurs that both pre-assessments and formative assessments are vital to assess students' instructional needs. Pre-assessment that is based on fixed student characteristics such as a learning disorder may not be the most concise way to determine whether a (group of) student(s) needs preteaching. Formative assessment reveals more genuine information on students' instructional needs.
Teachers may choose from two types of preteaching activities: vocabulary teaching and advanced organizers. No comprehensive conclusions may be drawn about the learning effectiveness of the selected studies. Several indications were found other than cognitive learning outcomes; affective outcomes must also be taken into account when using preteaching to cater for students' different instructional needs.
Extended Instruction
Eight studies were found with a focus on extended instruction. All these proposed supplementary instruction for students based on language elements. All studies focused at primary education, no data exist on the use of the strategy at secondary or tertiary school level. Table 4 provides an overview of the focus of the studies. Five studies focus on vocabulary. Increased vocabulary knowledge is taken as a measure for success of the extended instruction. Three other studies are also related to language components, but they assess reading skills or phonological awareness. In three cases extended instruction was targeted at a limited number of students within a class (small group instruction-SGI) which in the literature is also described as tiered instruction. When extended instruction is studied like this, it is a typical example of catering for students' different instructional needs. In other studies, Rich Vocabulary Instruction (RVI) is used. This means that a strategy is used in which vocabulary instruction is highly contextualized and with several different meanings. It is a time-intensive strategy that aims at deep insight. The instructional needs of students are assessed differently in the selected papers. Table 5 provides the SPIDER-analysis of the studies. A randomized population is studied in four cases. In other cases, pre-assessment is effectuated [57, 58] . In addition to this, studies from August et al. and O'Connor et al. use formative assessment to monitor students' learning outcomes, which allows teachers to continuously adapt teaching to the instructional needs of students at risk [59, 60] .
Studies with a focus on tiered instruction are strongly divergent in research design. Schuele et al. focus on a relatively large group of students that receive supplementary instruction in language skills [58] . Kruse, Spencer, Olszewski, and Goldstein focus on elements of phonological awareness. With a multiple baseline design, the progress of a limited number of at risk students, who receive extended instruction in small groups, is monitored [57] . The study with the largest scope is that of August et al. [60] . They monitor the learning of a group of 509 students at risk of academic failure using formative assessment. Their intervention focuses on vocabulary instruction in primary education. This study is comparable with that of O'Connor et al., who focus on the monitoring of reading skills using SGI [59] . 
Significant increase in literacy on 3 parameters. In particular for low-achievers Qt Schuele et al. notice factors complicating the implementation of the strategy they adopted [58] . They indicate that the application of extended instruction is more difficult for older students than for younger ones, as it becomes increasingly difficult to compose relevant tasks for the students at risk while combining this with appropriate tasks for the other students in class. No attention was dedicated in these studies to students with more limited instructional needs. This means that as a result of the focus on students at risk, the perspective of other students in the class is out of sight. Kruse et al. point to practical difficulties such as the limitations in staff availability and to time constraints [57] .
Differential Effects of Extended Instruction
Several comparative studies note that comparable measures generate different results depending on the assessment method used [61, 62] . In addition to this, the time-intensiveness of a measure appears to be a relevant factor that mediates the effectiveness of a measure [62, 63] . Most other studies do not elaborate on these aspects in their analysis.
O'Connor, Harty, and Fulmer present an important study where students received extended instruction based on formative assessment [59] . This 'tier 2 intervention was dependent on students' progress, and therefore varied between eight weeks and two years. They indicate that they cannot assess how much or how quickly students would have progressed without the intervention. However, compared with historical data, the students who did receive extended instruction were less likely to be directed to special needs education. This finding indicates that extended instruction based on formative assessment assures a better catering for students' instructional needs.
Several studies are selected using Rich vocabulary instruction (RVI) as a strategy (see Table 4 ). According to these studies, this yields positive results. The studies of Coyne et al., and August et al. make an analysis of the variance of an intervention with extended instruction compared with embedded instruction [60] [61] [62] . This latter one is an alternative in which vocabulary is taught with word meanings written embedded in the proposed texts. This approach is more superficial than RVI. Notwithstanding this, a larger number of words can be treated as a result of the superficial structure of the approach. Comparative studies point to a larger learning effectiveness of extended instruction compared with embedded instruction. Still, Coyne et al. conclude that different modes of application exist depending on the desired learning targets [62] . In particular, extended instruction is reported to be more useful when deep vocabulary knowledge is needed, and embedded instruction would be more appropriate for more superficial targets.
What Do We Learn about the Use of Extended Instruction to Cater for Students with Different Instructional Needs?
In order to understand the use of extended instruction in a context of different instructional needs, several points need to be addressed. In two of the four cases, the instructional needs of students are assessed dynamically using formative assessment. Even in these studies, no data were provided for students other than those at risk; in particular, the instructional needs of talented students remain out of scope. When extended instruction is provided, this can be done in various ways: both content and structure may vary. Students with high instructional needs may receive RVI (enriched content and context), or they may receive Small group instruction (SGI-structure, scaffolding, feedback).
Several authors refer to the learning effectiveness of the interventions they have undertaken. However, the empirical basis for these statements is too limited to draw generic conclusions about extended instruction. In particular, it is not clear how the effectiveness of a strategy relates to time invested (students' time on task, time spent by teachers), and thus how it relates to the cost of an intervention. Moreover, also regarding the aimed targets, divergence was noticed. Depending on which aim a teacher has (e.g., deep contextual knowledge of a few words versus superficial knowledge of a large number), different strategies may be preferred.
Discussion
The selected studies help us to better understand how complex differentiated instruction is. This complexity is not reflected in the research design of the studies found. Still, analysis of studies with a focus on preteaching or extended instruction provides insight in the role these strategies can play in providing tailored instruction that caters for different instructional needs. Overall, it is noticed that most of the studies under consideration were carried out in language education settings. Moreover studies on extended instruction were exclusively carried out in primary education. In consequence, the following conclusions are directly beneficial to those who are working in this field. The potential for wider application is large, as studies in different domains such as science education or online skills indicate [54, 64] .
How Can Preteaching and Extended Instruction Be Used as a Strategy of Differentiated Instruction?
Tomlinson and Hall suggest basing differentiated instruction on student pre-assessment [12, 13] . Not only are readiness levels assessed, but also other student characteristics are relevant. Drawing upon their ideas on differentiated instruction, it may be claimed that the instructional needs of students have characteristics other than purely cognitive ones. However, studies under review mainly focus on readiness level, or on assumptions on students' instructional needs. Implicitly, it is often assumed that students with an at-risk profile (e.g., lower performing than peers, learning disorders) have an increased instructional need. As a result of this, it is not always clear to what extent these characteristics align with the actual instructional needs of students. In addition to this, it is even less clear what the instructional needs of other students in a group would be. Students in a multicultural context might face being typecast when the application of these strategies is based upon single-issue characterization [65, 66] . Several studies use fixed student characteristics to base their measures on. In particular, a direct link is made between a learning disorder and a behavioral disorder. However, literature on differentiated instruction suggest a reticence with differentiation based on fixed student characteristics [67, 68] . Smets argues that high-quality differentiated instruction is fostered by a more detailed assessment of students' instructional needs instead of one-dimensional stereotyping [69] . This is why the use of ongoing formative assessment may be appropriate to assess students' instructional needs [17, 70] . The few studies that engage with formative assessment in their data collection are consequently more aligned with such practice [59, 70] . Figure 3 presents the difference between studies with or without formative assessment. 
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How Can Preteaching and Extended Instruction be Used as a Strategy of Differentiated Instruction?
Tomlinson and Hall suggest basing differentiated instruction on student pre-assessment [12, 13] . Not only are readiness levels assessed, but also other student characteristics are relevant. Drawing upon their ideas on differentiated instruction, it may be claimed that the instructional needs of students have characteristics other than purely cognitive ones. However, studies under review mainly focus on readiness level, or on assumptions on students' instructional needs. Implicitly, it is often assumed that students with an at-risk profile (e.g., lower performing than peers, learning disorders) have an increased instructional need. As a result of this, it is not always clear to what extent these characteristics align with the actual instructional needs of students. In addition to this, it is even less clear what the instructional needs of other students in a group would be. Students in a multicultural context might face being typecast when the application of these strategies is based upon single-issue characterization [65, 66] . Several studies use fixed student characteristics to base their measures on. In particular, a direct link is made between a learning disorder and a behavioral disorder. However, literature on differentiated instruction suggest a reticence with differentiation based on fixed student characteristics [67, 68] . Smets argues that high-quality differentiated instruction is fostered by a more detailed assessment of students' instructional needs instead of onedimensional stereotyping [69] . This is why the use of ongoing formative assessment may be appropriate to assess students' instructional needs [17, 70] . The few studies that engage with formative assessment in their data collection are consequently more aligned with such practice [59, 70] . Figure 3 presents the difference between studies with or without formative assessment. It is striking that the perspective of high performing students usually remains beyond the scope of these studies. Where preteaching or extended instruction are used to provide tailored instruction for a group of students with a particular profile, no attention is paid to the interests of other students such as high performers. This finding contrasts with recommendations to also provide tailored It is striking that the perspective of high performing students usually remains beyond the scope of these studies. Where preteaching or extended instruction are used to provide tailored instruction for a group of students with a particular profile, no attention is paid to the interests of other students such as high performers. This finding contrasts with recommendations to also provide tailored instruction for gifted students [71, 72] . As a result of this, it is unclear to what extent preteaching and extended instruction may eventually also be used to develop learning processes that aim at excellence for all students [73] . Providing additional tailored instruction in the form of preteaching or extended instruction may create opportunities for the most talented students in multicultural environments, either to excel or to further develop their talents, without decreasing educational opportunities for other students in a group [74] . We conclude that the studies under focus use research designs that encompass a reduction of the complexity of teaching in a differentiated class. To omit the perspective of the most talented learners in a group risks neglecting important chances to foster equitable education for all.
Other factors to be considered when catering for students with different instructional needs are as follows: the type of instruction may vary (vocabulary instruction, advanced organizers), the chosen content must be considered (listening, reading, writing), and the aimed target (superficial versus deep knowledge) may determine the type of instruction provided for. Hence, teachers who want to cater for the different instructional needs in their heterogeneous classes must take into account this variety of factors mediating the implementation of preteaching and extended instruction, all of which may influence teachers' agency in complex heterogeneous settings [75, 76] .
Which Differential Effects of Preteaching and Extended Instruction Have Been Described?
Effects on learning results are the most often referred to in the studies found. In both differentiated and undifferentiated designs, several positive learning effects are to be found. Given the large qualitative differences between these studies, no generic answers to questions on learning effects may be given. Moreover, given the complexity of differentiated teaching, it may be questioned whether the idea of generic statements about the teaching strategies under consideration can be obtained [77] . The large number of contextual factors, which are described above, make this a highly ambitious endeavor. In this study, references to both cognitive and affective effects of preteaching and extended instruction were found. Several studies refer to an increase of learning for a target group of students with specific instructional needs. This is particularly so for specific types of goals related to literacy such as word comprehension (August et al.) , reading proficiency (Burns et al.) or phonological awareness [51, 58, 70] . The effects are said to be mediated by contextual factors such as the type of preteaching or extended instruction or observed learning progress and dependent on the targeted learning goals. Also, affective effects such as motivation or self-efficacy are to be taken into account when assessing the use of preteaching and extended instruction [53, 57] . As a result of this, evidence-informed teachers' decision-making is crucial to catering for students' different instructional needs [78] More empirical studies that acknowledge this complexity are needed in order to provide deeper insight in the subject.
Limitations
No selection between the papers was made upon qualitative criteria. We have attempted to provide insight into the quality of the selected studies by providing maximal transparency about qualitative criteria in all studies. As an initial quality check, only studies in the Web of Science-database were selected. Possibly more practice-oriented studies in other databases would present additional information on how preteaching or extended instruction contribute to catering for the different instructional needs of students.
Conclusions
This review of literature adds to our understanding of the complexity of teaching for equity in heterogeneous classes. Preteaching and extended instruction are two strategies that present potential for instructional design that intends to cater for students' different instruction needs.
Thoughtful progress monitoring is needed to do this. Both pre-assessment and formative assessment may be used. The strategies are said to influence learning effects and to foster affective results such as increased self-confidence. Current studies on preteaching and extended instruction predominantly used linear and fixed research designs. To achieve a cyclical perspective on instructional design, ongoing assessment of students' instructional needs is needed to thoughtfully apply preteaching and extended instruction. A series of contextual factors determine the outcomes when using preteaching or extended instruction to cater for students' different instructional needs. Depending on the intended learning target or the availability of time, money or other factors, different strategies may be preferred.
